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In a recent paper, 1 Huang, Wu, and Gong studied numerically the electronic properties of a random dimer model ͑RDM͒ and found extended periodic wave functions near the critical energies. They also claimed that the number of extended states is proportional to ͱN, where N is the size of the system, which is consistent with previous results.
͑i͒ There are no periodic wave functions in the RDM. Indeed, even at the critical energies it was shown previously 2 that the wave functions have a constant norm but the phases are random. Essentially the wave function is i ϭe i i , where i is random. This does, however, lead to a constant envelope. We define the envelope as the ensemble of curves which include all possible values of the random wave function. In this point we present the analytical derivation against the main result presented in Ref. 1 and show that the envelope ͑and not the wave function itself͒ is periodic near the critical energies as long as the localization length exceeds the size of the system.
The RDM can be analyzed in terms of the product of the following two transfer matrices
They reduce to the negative identity matrix when EϭV A or EϭV B ͑critical energies͒, which means that T A and T B commute. Close to the critical energy, i.e., when ⌬EϭEϪV A is small, the commutator ͓T A ,T B ͔ϭO(⌬E), as opposed to the case without the dimer condition, where the commutator is always of order 1. The total system is described by a random as long as N is smaller than 1/⌬E. Our main result is that the envelope of Eq. ͑2͒ reproduces all the numerical figures of Ref. 1. Indeed Huang, Wu, and Gong studied numerically two cases:
͑a͒ V A ϭϪ1, V B ϭ1, and EϭϪ1ϩ⌬E. As the envelope can be obtained from the solution of T B m , the corresponding wave functions can be written as i ϳcos(ki), where EϪV B ϭ2 cos(k). To first order in ⌬E we obtain kӍϪͱ⌬E/2. From this follows trivially that the general solution has periodic solutions for 2mͱ⌬E/2ϭp, where p is an integer. This leads to ⌬Eϭ2 2 p 2 /(N/2) 2 , where N/2 is the number of dimers when they are equally distributed.
͑b͒ V A ϭϪ0.5, V B ϭ0.5, and EϪV B ϭϪ1ϩ⌬E. In this case we obtain kӍ2/3Ϫ)⌬E/2 and ⌬Eϭ2p/ )(N/2).
In both cases ͑a͒ and ͑b͒ the same dependences as in Ref. 4 For a more general approach a multifractal analysis is proved useful. 5 ͑iii͒ The number of extended states is proportional to ͱN,which means that the relative number of extended states tends to zero as 1/ͱN; therefore the delocalization properties are important only in small systems.
